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(54) Title: SYSTEM FOR DIGITAL COMMUNICATION 



(57) Abstract 



relates to a system for digital cc 
cation of data divided into packets between at least two com- 
munication apparatuses via a network, said network com- 
prising at least two media, wherein communication in the 
network is controlled by a network protocol and communi- 
cation between the apparatuses is controlled by an apparatus 
protocol. Unabbreviated and complete transfer through the 
network of data and apparatus protocol information supple- 
mented with network protocol information results in unnec- 
essarily bulky packets, since at least some of the functions 
of the apparatus protocol are likewise executed by the net- 
work protocol, wherein the cost of the transfer through the 
network is directly proportional to the number of packets 
for transfer and the size of these packets. The invention 
has for its object to obviate the above stated drawbacks and 
provides to this end a system which is distinguished in that 
between the network and at least one of the apparatuses is 
placed a gate device which is adapted to code or decode 
the apparatus protocol information contained in a packet 
together with the data for transfer and to add network pro- 
tocol information to the packet or remove it therefrom, and 
the system is further distinguished in that the gate device 
is adapted to transmit to an apparatus a confirmation to ac- 
knowledge receipt of a packet transmitted by this apparatus 
and to transfer the packet to the network for further trans- 
mission to the destination apparatus. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 



applic 


ations under the PCT. 










AT 




GB 


United Kingdom 


MR 


Mauritania 






GE 




MW 




BB 




GN 




NE 


Niger 


BE 


Belgium 


GR 




NL 


Netherlands 


BF 


Burkina Faso 


HU 


Hungary 


NO 




BG 


Bulgaria 


IE 




NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 




BR 


Brazil 


JP 




PT 


Portugal 


BY 




KE 


Kenya 


RO 


Romania 






KG 


Kyrgystan 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democratic People's Republic 






CG 


Congo 




of Korea 


SE 




CH 


Switzerland 


KR 


Republic of Korea 


SI 




CI 


Cote d' [voire 


KZ 


Kazakhstan 


SK 


Slovakia 




Cameroon 


LI 




SN 




CN 


China 


LK 


Sri Lanka 




Chad 


cs 


Czechoslovakia 


LU 


Luxembourg 


TG 


Togo 


cz 


Czech Republic 


LV 




TJ 


Tajikistan 


DE 


Germany 


MC 




TT 


Trinidad and Tobag 


DK 




MD 


Republic of Moldova 


UA 




ES 




MG 


Madagascar 


US 


United States of An 


FI 




ML 






Uzbekistan 


FR 




MN 


Mongolia 


VN 


Viet Nam 


GA 













WO 96/11538 



PCI7NL95/00334 



1 



SYSTEM FOR DIGITAL COMMUNICATION 

The invention relates to a system for digital 
communication of data divided into packets between at 
least two communication apparatuses via a network, said 
network comprising at least two media, wherein 
5 communication in the network is controlled by a network 
protocol and communication between said apparatuses is 
controlled by an apparatus protocol. 

It is known in the art to make use of a system 
wherein the data to be transferred from apparatus to 

10 apparatus and the apparatus protocol information are 
transferred in full and unabbreviated through the 
network. For this transfer through the network the packet 
is simply supplemented with the network protocol 
information required for this purpose. 

15 TCP/IP and MPAK are for instance the apparatus 

protocol and network protocol respectively. One of the 
media of the network is, for example, the ether through 
which radio links are effected, wherein such a network 
with digital radio links is for instance the MOBITEX 

20 network. 

In the case that the network contains a parj; which 
is formed by a medium through which transfer of data is 
only possible at a lesser rate, such as a digital radio 
network only having available a limited band width, the 
25 following problems herein occur. 

Unabbreviated and complete transfer through the 
network of data and apparatus protocol information 
supplemented with the network protocol information 
results in unnecessarily bulky packets, since at least 
30 some of the functions of the apparatus protocol are 

likewise executed by the network protocol, wherein the 
cost of the transfer through the network is directly 
proportional to the number of packets for transfer and 
the size of these packets. 
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The invention has for its object to obviate the 
above stated drawbacks and provides to this end a system 
which is distinguished in that between the network and at 
least one of the apparatuses is placed a gate device 
5 which is adapted to code or decode the apparatus protocol 
information contained in a packet together with the data 
for transfer and to add network protocol information to 
the packet or remove it therefrom. 

In many known systems the transferring apparatus 
10 will expect under the apparatus protocol a confirmation 
sent within a predetermined time by the receiving 
apparatus to acknowledge receipt of a transmitted packet, 
wherein the transferring apparatus will transmit the 
relevant packet again when such a confirmation is not 
15 received within this time. This time duration is however 
usually geared to transfer of packets between 
communication apparatuses via a network with high 
transfer rates, for instance a local area network with 
fixed cable connections such as the datanet or the 
20 internet. Since both the packet and a confirmation to 
acknowledge receipt thereof are transferred through the 
slower part of the network at a speed lower than the 
transfer rate to which the repetition time of the 
apparatus protocol is geared, such a confirmation will 
25 not reach the transferring apparatus in good time to 

prevent repeated transmission of the relevant packet. The 
cost of transferring the packets hereby rises 
unnecessarily and there is the danger of the network 
becoming overloaded. 
3 0 in accordance with the above the system is further 

distinguished in that the gate device is adapted to send 
to an apparatus a confirmation to acknowledge receipt of 
a packet transmitted by this apparatus and to transfer 
the packet to the network for further transmission to the 
35 destination apparatus. 

A system according to the present invention 
therefore has the advantage that the size of packets for 
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transfer is limited and unnecessarily repeated 
transmission of packets is prevented. 

The invention is further elucidated with reference 
to the figure description of an embodiment of the 
5 invention following hereinbelow. In the drawing: 

fig. 1 shows a schematic view of a system according 
to the present invention; 

fig. 2 shows a schematic view of a local area 
network; and 

10 fig. 3 shows a schematic view of a packet to be 

transferred by the system shown in fig. 1. 

The embodiment of the invention shown in fig. 1 
comprises: communication apparatuses formed by mobile 
stations 1 and another communication apparatus 12; a 

15 network 13, which network 13 comprises: transmitting and 
receiving stations 3; fixed cable connections 4; local 
nodes 5; regional nodes 6; and a central node 7; and a 
gate device 8 placed between the network 13 and the 
communication apparatus 12. 

20 The mobile stations 1 are in contact with the 

transmitting and receiving stations by means of a radio 
link 3, wherein a limited band width is available for 
this radio link, which imposes a limitation on the 
transfer rate between the mobile stations 1 and the 

25 transmitting and receiving stations 3. 

The transmitting and receiving stations 3 are each 
connected by means of fixed cable connections to a local 
node 5. It is noted here, that a local node can be 
connected to a plurality of transmitting and receiving 

3 0 stations 3. Three local nodes 5 are herein connected to a 
regional node 6 by means of fixed cable connections 4, 
wherein in the case shown two nodes 6 are connected in 
turn to a central node 7 by means of fixed cable 
connections 4. 

35 An example of such a network with a hierarchical 

branch structure is the MOBITEX network which is 
particularly suitable for transferring packets of digital 
data, which packets together form a message. A 
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description follows below wherein the message is 
transferred from a communication apparatus 12 via the 
network 13 to the mobile station 1. 

The communication apparatuses 12 are formed in the 
5 embodiment of the invention shown here by storage means 
for storing and retrieving data, wherein at the request 
of mobile stations 1 these means transmit requested data 
from their files to the mobile stations 1 via the network 
13 . 

0 The making of the connection, retrieval of data from 

the files of servers, transmitting of the retrieved data 
etc. is controlled by an apparatus protocol such as the 
TCP/IP protocol which in practice has become a standard 
protocol for transfer of packets of digital data between 
5 communication apparatuses. Such an apparatus protocol, 
and in particular the TCP/IP protocol, is however 
particularly suitable for such a transfer via a network 
of fixed cable connections, for instance a local area 
network such as the ethernet or the datanet, wherein due 
0 to the high transfer rates problems are caused by a 
slower medium acting as a bottleneck in the network 13. 
Transfer in network 13 is therefore controlled by a 
separate network protocol such as the MPAK protocol. 
In contrast to the known art, wherein network 
5 protocol information is simply added to the packet 

consisting of apparatus protocol information and data, a 
gate device 8 is arranged in the system according to the 
present invention, wherein a processing unit present in 
the gate device codes only the necessary apparatus 
0 protocol information and removes the rest and 

subsequently adds the network protocol information. Since 
correct transfer of packets through the network under the 
control of the network protocol is already ensured, it is 
for instance not necessary to also transfer separate 
S5 information for this purpose in the apparatus protocol 
information. 

Also, immediately after receiving a packet, the gate 
device sends back a confirmation to acknowledge receipt 
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to the transmitting communication apparatus 12, which is 
permitted since correct transfer is already ensured under 
the network protocol. 

In addition, the non-coded apparatus protocol 
5 information is transferred through the network once in a 
first packet together with the key, thus enabling 
decoding by the mobile station 1 of coded apparatus 
protocol information in following packets. It is 
especially notable here that the information regarding 

10 the origin and the destination in the apparatus protocol 
information is coded by gate device 8 to a single session 
code from which the mobile station 1 can identify and 
receive a packet transmitted thereafter. 

The gate device is further provided with means for 

15 compressing the data, thereby realizing a further 

reduction in the number of packets for transfer and/or 
the size of the packets for transfer. Use can be made for 
this purpose of a compression algorithm which is 
particularly suitable for the mobile station 1 and which 

20 is supplied to gate device 8 from a communication 
apparatus 12, or of a compression algorithm already 
present in the gate device. In all functions the gate 
device 8 is transparent for the communication apparatuses 
so that the latter can operate with the same apparatus 

2 5 protocol irrespective of whether or not the gate device 8 
is present. 

In the embodiment of the invention shown in fig. 1 
another gate device forms a unit with a mobile station 1, 
wherein this gate device removes the network protocol 
30 information and decodes the apparatus protocol 
information . 

According to another embodiment in accordance with 
the present invention an additional network is situated 
on the destination side of the radio link 2 instead of 
35 the mobile stations 1 shown here. Such a network can take 
a form similar to the network shown in fig. 1 between the 
radio link 2 and the fixed cable connection 9. 
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It is further conceivable that the network 13 
contains mutual connections between local nodes 5 and/or 
mutual connections between the regional nodes 6. When 
packets forming a message are transferred via such a 
5 network the route covered by the packets is not fixed and 
the sequence of arrival can vary from the sequence in 
which the packets are transmitted as a result of 
different "transmission times". It will be apparent that 
other network configurations can also be applied. 
10 Shown in fig. 2 are: the network 12; cable 

connection 9; gate device 8; cable connections 10; and 
communication apparatuses 11a, lib and 11c. 

The communication apparatuses lla, lib and 11c are 
for instance provided with databases, wherein a policeman 
15 can for instance retrieve from these nationally 

accessible databases data relating to the number plates 
of a car or the personal details of someone who has been 
detained, or wherein an employee or representative of a 
company can for instance retrieve from these databases 
20 placed on the company premises data relating to stock, 
delivery times or prices. 

A selection device 14 herein provides the connection 
between the network 13 and one of the communication 
apparatuses lla, lib or 11c via the gate device 8. 
25 Shown schematically in fig. 3 is the format of a 

packet 20 for transfer, which packet 20 comprises a part 
A containing protocol information and a part B containing 
the data for transfer. 

In the embodiment shown in fig. 1 and fig. 2 the 
30 part A of packet 20 contains a block 21 of network 

protocol information for the MPAK protocol and two blocks 
22, 23 for the apparatus protocol information of 
respectively the TCP protocol and the IP protocol. The 
whole part B of packet 20 is taken up by a block 24 with 
35 data for transfer. 

When a packet 20 is transferred between a 
communication apparatus 12 and the gate device 8 the 
packet 20 does not contain a block 21 with the network 
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protocol information. When a packet 20 is transferred 
from gate device 8 through the network 13, the block 21 
containing information for the MPAK network protocol will 
have been added, the blocks 22, 23 containing 
5 respectively TCP apparatus protocol information and IP 
apparatus protocol information will have been coded by 
gate device 8 and the block 24 of packet 20 containing 
data for transfer will have been compressed by the gate 
device 8. 
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CLAIMS 

1. System for digital communication of data divided 
into packets between at least two communication 
apparatuses via a network, which network comprises at 
least two media, wherein communication in the network is 

5 controlled by a network protocol and communication 
between the apparatuses is controlled by an apparatus 
protocol, characterized in that between the network and 
at least one of the apparatuses is placed a gate device 
which is adapted to code or decode the apparatus protocol 
10 information contained in a packet together with the data 
for transfer and to add network protocol information to 
the packet or remove it therefrom. 

2. System for data communication as claimed in claim 
1, characterized in that the gate device is adapted to 

15 transmit complete coding information once through the 

network to a memory means in the destination apparatus or 
in a gate device on the destination side. 

3. System for data communication as claimed in claim 
1 or 2, characterized in that one or more than one 

2 0 apparatus forms a unit with a gate device. 

4. System for data communication as claimed in claim 
1 or 2, characterized in that the gate device is adapted 
to convert the origin information and the destination 
information in the apparatus protocol information into a 

25 single session code. 

5. System for data communication as claimed in claim 
1, characterized in that the gate device is adapted to 
send to an apparatus a confirmation of reception of a 
packet transmitted by this apparatus and to transfer the 

30 packet to the network for further transmission to the 
destination apparatus. 

6. System for data communication as claimed in claim 
1, characterized in that the gate device is adapted to 
code the data for transfer. 
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7. System for data communication as claimed in claim 
1 or 6, characterized in that the gate device is adapted 
to execute the coding in accordance with a coding 
algorithm chosen or supplied by a user. 
5 8. System for data communication as claimed in claim 

1, characterized in that the communication apparatuses 
are adapted to communicate under the control of the 
TCP/IP protocol particularly suitable for a local area 
network. 

10 9. System for data communication as claimed in claim 

1 or 8 , characterized in that at least one of the 
apparatuses is formed by a network of communication 
equipment. 

10. System for data communication as claimed in 
15 claim 1, characterized in that at least a part of the 

network is formed by a digital radio network. 

11. System for data communication as claimed in 
claim 1 or 10, characterized in that the network is 
adapted to communicate under the control of the MPAK 

20 protocol particularly suitable for a digital radio 
network. 

12. System for data communication as claimed in 
claim 1, 10 or 11, characterized in that the network is 
adapted to effect error-free transfer of data by means of 

25 a check sum in only the MPAK protocol. 

13. Gate device for use in a system as claimed in 
one or more than one of the foregoing claims, which gate 
device comprises: a processing unit, a memory means, 
input and output means for connection to one or more than 

30 one communication apparatus or to one or more than one 
other network, characterized in that the gate device is 
adapted to code or decode the apparatus protocol 
information placed in a packet together with the data for 
transfer and to add network protocol information to the 

35 packet or remove it therefrom. 

14. Packet of data and protocol information for 
digital communication in a system as claimed in one or 
more than one of the foregoing claims, characterized in 



WO 96/11538 



PCT/NL95/00334 



10 

that during transfer between a communication apparatus 
and a gate device the packet comprises complete 
information for the apparatus protocol and the complete 
data for transfer, and that during transfer through the 
5 network the packet comprises complete information for the 
network protocol, coded information for the apparatus 
protocol and coded data, wherein the first packet for 
transfer through the network further contains the coding 
information. 
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(54) Title: SYSTEM FOR DIGITAL COMMUNICATION 

(57) Abstract 

The invention relates to a system for digital communi- 
cation of data divided into packets between at least two com- 
munication apparatuses via a network, said network com- 
prising at least two media, wherein communication in the 
network is controlled by a network protocol and communi- 
cation between the apparatuses is controlled by an apparatus 
protocol. Unabbreviated and complete transfer through the 
network of data and apparatus protocol information supple- 
mented with network protocol information results in unnec- 
essarily bulky packets, since at least some of the functions 
of the apparatus protocol are likewise executed by the net- 
work protocol, wherein the cost of the transfer through the 
network is directly proportional to the number of packets 
for transfer and the size of these packets. The invention 
has for its object to obviate die above stated drawbacks and 
provides to this end a system which is distinguished in that 
between the network and at least one of the apparatuses is 
placed a gate device (8) which is adapted to code or 
decode the apparatus protocol information contained 
in a packet together with the data for transfer and to 
add network protocol information to the packet or 
remove it therefrom, and the system is further 
distinguished in that the gate device is adapted to 
transmit to an apparatus a confirmation to 
acknowledge receipt of a packet transmitted by this 
apparatus and to transfer the packet to the network 
for further transmission to the destination apparatus. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 




FI Finland ML Mali UZ Uzbekistan 

FR France MN Mongolia VN Viet Nam 

GA Gabon 



INTERNATIONAL SEARCH REPORT 



PCT/NL 95/00334 



According in International Patent Clasgficanon (IPC) or to both national classification «nd IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 H04L 



searched other than minimum documentation to the extent that such documents are in 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 





C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Quo on of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 

Y 
Y 

Y 
Y 


WO, A, 94 Q8415 (CORAL NETWORK CORPORATION) 
14 April 1994 

see page 3, line 1 - line 26 
see page 8, line 1 - page 11, line 7 
see page 13, line 12 - page 14, line 5 
see figures 1,3,4 

EP,A,0 597 640 (NCR INTERNATIONAL INC.) 18 
May 1994 

see column 2, line 52 - column 3, line 34 

see column 6, line 2 - line 43 

see column 7, line 2 - line 18 

see column 8, line 16 - line 28 

see figure 1 

see abstract 

-/-- 


I, 6,8,9, 
13,14 

5,10 

II, 12 
8 

5,10 


j~X| Further documents are listed in the continuation of box C. [x~j Patent family members are lined in annex. 


' Special categories of atcd documents : --j- lller document published after the international Tiling date 

or priority date and not in conflict with the application but 
'A' document defining the general state of the art which is not a|cd ^ understand the principle or theory underlying the 

considered to be of particular relevance invention 
"E* earlier document but published on or after the international - x - document of particular relevance; the claimed invention 

filing date cannot be considered novel or cannot be considered to 
"L" document which may throw doubts on priority daimfi) or involve an invcnbve step when the document is taken alone 

which u at ^° «taMish^th^^blicanm date of another - Y - document of partcuUr relevance; the da^d^invennon^ 

■O- document referring to an oral disclosure, use, exhibiOon or document is combined with one or more other such doeu- 
other means menu, such combination being obvious to a person skilled 

'P' document published prior to the international filing date but intheart. 

later than the priority date claimed * document member of the tame patent family 


Date of the actual completion of the international search 

7 May 1996 


Date of mailing of the international search report 

24.05.96 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patendaan 2 
NL - 2280 HV Rl)swi|k 
Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl, 
Fax ( + 31-70) 340-3016 


Authorized officer 

Canosa Areste, C 



Fonn PCT/tSA/210 imx um) (July HM) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



PC1/NL 95/00334 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' aaaon 



re appropriate, of the relevant passages 



IEE COLLOQUIUM ON CORDLESS COMPUTING - 
SYSTEMS AND USER EXPERIENCE, 
12 January 1993, LONDON, GB, 
pages 1-5, XP0020O2261 
J.B.HOLLIS: "AIR INTERFACE PROTOCOLS FOR 
A NATIONAL MOBILE DATA NETWORK" 
see the whole document 



ELEKTROTECHNIK UND INFORMATIONSTECHNIK, 
vol. 110, no. 10, 1993, WIEN AT, 
pages 575-587, XPO0O403443 
H.PICHLER: "KOMMUNIKATION ZWISCHEN 
LOKALEN NETWERKEN DURCH WEITVERKEHRSNETZE 
MIT MULTIPROTOKOLLROUTERN" 
see paragraph 8 



11,12 



1-10,13, 
14 



1-7,9-14 



n»Ma of moo* Hum) (July 



page 2 of 2 



INTERNATIONAL SEARCH 




Intern- ->al Application No 

PCT/NL 95/00334 




cited in Kirch report 


Publication 


Patent family 
member(s) 


Publication 



W0-A-9408415 14-04-94 US-A- 5490252 06-02-96 



EP-A-597640 



18-05-94 



JP-A- 7312597 28-11-95 
US-A- 5339316 16-08-94 



